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(54) Title: ORAL PREPARATIONS WITH FAVORABLE DISINTEGRATION CHARACTERISTICS 
(54) §^BM(D^W: BB«t£/)<a»^f3gPS»J 

(57) Abstract: Oral preparations containing a hardly water-soluble active ingredient and having favorable disintegration character- 
istics which comprise a molded solid article (for example, granules) obtained by mixing the hardly water-soluble active ingredient, a 
first disintegrating agent and a water-soluble filler with the use of a water-soluble polymer binder and then mixing this molded solid 
article with a second disintegrating agent, or a molded solid article obtained by mixing the hardly water-soluble active ingredient, a 
disintegrating agent and a sugar alcohol with the use of a water-soluble polymer binder. When orally administered, these prepara- 
tions show excellent elution of the active ingredient in the digestive tract. Moreover, these preparations can show the same elution 
behavior at different contents of the active ingredient and thus enable the selection of the most suitable drug for each patient, which 
makes these preparations highly useful in clinical medicine. 
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m m m 

5 

10 g ~^+m g (D^Wis 5ing~20mg ^fcfi 5mg~40mg <Dt£ISs 

*3V^T. ^^Sj;t>^Pfl^rt(D^pHfilz:>^J^;;i-S pH 1. 2. 3.0 — 5.0*5 

20 t;eiS:^i?)btv6J: 5t^?^^ofco 

t i: tK i: <^MfPt4j6SiBv ^m<DM^xmmxh<^ fco 

25 
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(2) u)WM(Dmmm^^mmummt^mmmmx-h^mummo 
i.x-A^wm'i^m^m.^;i^^^m'^wtnxf3:^m^mi^mmmw-t^ m~mm 
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(8) (7mm(Dmm^^m0^mammi!)mm(Dmmxh^mnmmo 
10 (9) ^r/i/=i-/^i!m-^«^ijje)^6)=^c&si^e±j3:. 7\<.m\^M^i^'^^m(Dm 

(10) 7K^fti^:9-^^^5^iJ<^7K^^^s 7k^^(Dm^^i^^ j^T/l^^-yP 
15 tt^Osa^/^^pM^Jo 

(1 1) (1 ommfDmmk^d^^m^mnmiiimmfDnmxh^mt^m^L 

(13) 7Kil#|4©W^^^>j65 p H 1 . 0 . 3. OpO^fj 5. 0^fc«6. SOV^-f 
20 n-^>X\ ^ 0 . 1 m g /m 1 OT<^^^ft^^-t-6i6^mi::'a^^T'fe;5^ ( 1 ) d> 

b(l 2)ov^-m:^l4^BQ«<D^^^5g,0f^j^p^^J ; 

(15) 7K^tt^?i^^J:ds»^fc{i;^T/^=i-yu-x?fe§(i)^ (2), (a), (4). 

(16) 7fc^'|4iK?i^J:a5)^T7V3^/l^-r*fe6(l). (2). (3), (4), (5), 

(17) ;!K^W?l^^lJ;6S»*5j;tJ«MT/^='-/^■x?fea(l)^ (2), (3). (4), 
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(18) 7i<.m^mm^i-AK mM. -yBW. h:^v 

fi^v^y /l^<Dl®^fc«2@J^±^^bS{^:JxS(l)> (2). (3). (4). 

(19) 7km«?f^^iJ;as, D - y 71/ tf h — /i^, d — ^ h — ^ y ;^ y b 

-/V-^fcfi^^S^v-y h-/KDl«^fcfi2«J^±^>b]®{m5. (1). (2), (3). 

(4). {^)~^f::LmQ)wm.<Dmm§B.mmjfmum^\ ; 

(2 0) )^T/V=i— D-y/Vlf'b— 7K T>—'^1^:=-] /K ^P^y b 

10 — /l^^fcfi^^/y /KD l®^fc{i2ffiJJA±^^feS{^tL6. (7). (8), (9). 

(10). (1 D^^cfid 2)|B«(^^^'|4^5^0^ce^n»J ; 

(2 1) D-y/nfb— 7K D— ^i/=b— /K ^y:^y /i^^fcf^^^/y 

fz.im'^mmm^^^'r^ii), (2), (3). (4). {^)-^fzLmQmm(omm 
(2 2) D-y/i-t*h— /K D-^i/::^h— ^y^y f — /i^^fcf^ ^ y 

h-/KDi®^:fe(*2®j^±:jO^?3^@fiWc»r/^3— /i/^^WU ?L^. 

Mmt:^$t> i^5n^i^*fc:fi!l*S)»>ei^6>l@*fc{i2ffii^±:3gf^n 
fc7K^«?i^^J^^W-t-§(7). (8). (9). (10). (1 l)^fc«(l 2)ia« 

(23) im\mm^n(ow-^m.'i'm)^m 1 0 ^ m;6> e> 1 5 0 /i m^^^ 5(1). 

25 (2). (3). (4). (5). ^/cfi(6)|B«(D^^:asm0J^i^P^^J ; 

(24) /l-(D5p^}^^S;iS|fj 10m ni;6> 1 5 O /z m-efe 5 ( ( 7 ) . 
(8), (9)s (10). (1 D^fcttd 2)fB«c<^^«tt:^5g,0/^^p^^lj ; 

(2 5) ^— l««iJ;as=i^^^w_^^ fSBmSfc Kn:35.>:/:/ 
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*f=tti^n;:^;iJffc:"'K^^-Cfc-5. (l)^>b(l 2)(D\^^'rtli)^cmm<^Mmm^^0 

7^^, T^V:?"^, h y >^^fc(iif75^v-T?fc5, (i);^^b(i 2)(DV^-r;n^ 

(27) ^^J>05fL*t. ilTK y >mAm:^/^i^ ^ a, y tjr i,^ 

^^-fe/i/n— {gainst Kn'3r-j/:7"T3t:Vi^/vn—;^, :^/^p«t3— :;57/i' 

-hT'fcs. (1). (2), (3). (4), (5)-^tziM6)^(Dmmm^ikmfma 
mm ; 

(2 8) nm^m-^ms o-A>^2o oNx^h^. (2). (5), (s)^fcn(i 

15 1 )tBm<^^^tt;asm0/=e^P WiJ ; 

mmi^rn-^^ 20—1200 w/w% (s*i:b) -efc s ( 1 ) -mtm ( 2 ) lE^oi^^tt 
20 (30) 7Kitm4(5C) wsb^^ t mmm t m-mmi\(Du^mi^7m\^m^^'^ 

^S20~1200 w/w% («Si:b) T*fc ^ ( 4 ) ^ fcf* ( 5 ) |B«(^flg^I4;aS^0??e^ 

a mm ; 

(31) *^14W^^IJ;iS7K|»tt(D |^250~2000S 
25 »%(w/w%. OTI^C)(DfSfflT«^$tL;5(l)> (2), (3). (4), (5)* 

(32) mr 71^=1 — /^:^S7t<||it#|-40^^^^t->5t Us ?^250~2000m 

»%(w/w%. &.-rm\:')(Dmmxm^^n^(7). (s). o). do), (i 
Defend 2mm(Dmmiib^^mmamm ; 
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(33) m~mm^if)^7i<.mmm(D^^m^\^>^ u ^5-300 mA%(D^m 
x^m-B-^ti^ ( 1 ) ( 1 2 ) (Dy^-rti^^ctm<Dmmm^Mmmi=imM 

(34) 7m'mi^:i^^i^^m^7mm^<D^^m^Mm e ~ s 0 m»% 

5 (35) mm ^ (D7i<.m^M^^^^M(Dm-^A-!!)m 1 ~ 1 0 m»%t' ^ s ( 1 ) 

(3 9) 7\<,mmm(Dy^^M^t7km\^wi^^'^^m^^m-t^yi<.mmm^mT 

(4 0) fer/^=i-/K ll-^«iJ*5j:tJ«^lt^tt(D>ft'^^5>;0>e>:^i^i^#:i3: 

(41) 7i<mmm^^m^MK n-[4- C4-(i,2 — y^r 

20 /P— 3 — f/I^)— l-tr^^-i^:^/!^] -(2R, 3R) — 2, 3— r 

:/^/^]-(l' R, 2' S, 3' R, 4' S)-2, 3-lfv'^n [2, 2, 1] 

ti^^(D p mm^m^x. mnm-^^^ o . i m g i :e^T-e$)§iiM4(D'fb'a'^ 

b-Cf*> m^i^. ~fm^: 
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X^7^-^tl^N-[4- C4-(l, y^T>^— 7^-3-^/1^)- 1 - If 

-(2R, 3R)-2, 3-^ R, 2' S, 

3' R, 4' S)-2, 3-l:fiXj^D [2,2,1] -^^^iJ' :/v':*/^4^> W ^ K • it 
^4t(OT> 'fk^i^l .tm&i-) (^#fF^2 8 0 0 9 5 3^#R?,):0SWbtL5„ 

nAyitm^^^mifhn^o mymi^m^^i^-B-mi-i. :itLh(Dim^tcnmm^ 

r^— ^^Jj iLT^i^ ?L)^. *S7Ky >'^:7K^;^7/^>>!>A, y 
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^7V-^-< ^)^^^m.T7V%=^r;;J>,^ {SttJ^^fc Ko=3rix:/t2 tVi^/vn— 
5 JVI/"^ J>.^ fMI^;St Knd{^^:x>^n tVi^-fe/Pn— 

10 3 0 ~ 3 5 O /z m(Df5H:d5^ff btl.So 

iim^\^(O^^0.i^(D^m^i^m\^MWl-t^^^. mx.\t. 5mg~40mg 

btL§„ ^(D^^^ mK.\f.. ^m. ^>am. -^^i^ h:tv ^^°y^y-:^. 
■^K'»». -v-zkb-;^, oS5c*^)^. m^ mmih%m. mymM. mm 
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mm:^'^ 1 

( 1 ) 7m^M^^'^i^^m7^mm(Dm^ 

3~^2 0 0M4%(Z?f5ls, 0^ u< nme-^-ms om&%(DmMy!)>hM1^^n 

■So 

( 3 ) w^^r5^W7K»^iS t m-mm\ t (om-^. mt 

T^mmmmi t m-mmm ^mh/^yfmw}m&.m\^. ±12 ( 2 ) (DJiuxmrn 

20 ;dSbM^i-6o 

oji^t^h 1 8 o5^^^(Ditis. ^^b< ^4 o^^o^b 1 5 o^j^m(ommx 

25 atJ^gi: LTf±. '^J;tfl> l^tdSagJ^ (Fluid Bed Granulation), (Hl^jg)^ 

(Roto Granulation) f^^S^tbS5^^tt:dS^tfbtt. ^*L<f«»jP«fc^ 
(Fluid Bed Granulator)s llIfe»f£tlj®3tfi^i^(Roto Fluid Bed Granulator) 
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^'^^Vl^] (Diffusionraixers [Tumble]) tL^M-^^^^O^^if btt^o J^->^^- 

^&bT. mM-^^T'M-^bfc^. W^^#a(Impact Mills) 
^-el&^^So ^^y^7l/] (Diffusionmlxers [Tumble]) i bTfi, 

i5^:/:7'^—:7'V>'^^— (Tumble Blender), V:7"l/>-i5''— (V Blenders) , 
15 — (Double Cone), — (Bin Tumble) ^;a5^(fbtbS„ W 

*^^#^ibTf*, '0«Jx.{^. ^^i^-^— =i>'^>'->3-^/^(Haramer 
Conventional) |&#^#;as^tf htl^o 

20 x-fi 2 0 ~ 1 2 0 ow/w% mmit)mmt^hmi^^ti^o 

rcDm^R^ijoE-a^fi, ±mi5)(Dm-B-m^mnm^M:^xm-B-r^i-£^\\ m 

25 ^mm.tL.Xl-±. m^i-^. ^#^'3{^i^-[^5'^^y^/^](Diffusionmixers [Tumble]) 

t^5>«$tLS?l^«^5^}f fetb, :R#:6^t^fi, (Tumble 
Blender), Vl/V:/^'— (V Blenders), — (Double Cone), 

-f? — (Bin Tumble) i^^mf htb^o 
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5 (7)nm: 

fT^^«ibT{i. 0^IJ^I/:5^ (Tablet Press) tz:5)-|p$tLS?r^a^^^-1-§ 
iT^SlSi: bT«. M;tf^l>l5 0 — 2 0 0 NO^Hd>b5P^$n5o 

10 (8) :7^7i/A=r— x-r : 

< fi> ii:^5^=i— 7^ >'i/v';^ 7=- A (Perforated Coating System) -e:9-^^tb 6 

y^— If ix:/:J^'y /K hVT^f->'^ ^^:/^by^^yK i^'y-fe 

y y -fe y >'m^3i;;?;7-/K 4< y i^^^^' y =i-/^^o btm^ij^im.^^ 

20 ;!jp^J^JB;tTt> J;v\ 
(9)^!!t : 

25 ^5t;&'fe2 
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12 

^ 1 ~ 2 0 mA%(Dmm. 0^ l < 2 ~ s &A%(Dmm-A^ hm^^fi^o 

5 at^X^f^. mk-it. m 5 0X:7!)^h 9 CC. 0* b< f*^ |\J 6 0°C;^^b 8 0°C 

it^B^g^LTfi. -^Ox-fi. miilSjtJB^ (Fluid Bed Granulation). 
(Roto Granulation) }3:5>S$tbS5t5^^«:65^{ffett. 0^ b < f«WlS5S5Bz:a 
10 (Fluid Bed Granulator), $^WiM^WiB^^^M(^oto Fluid Bed Granulator)# 

~^2 0 0 OM»%(Dfg|S, L< 5 0~|tl 12 0 Ofi»%<D|£|Sd^6> 

ofi*%ot£iii. 0^L-< am 3 o~ 1 5 oitft%(Df5is^s^4f fstiSo 

(3)5t^i^O^^: 

±iB(3)-t?^!^bfcjt^i^sr, m^^mmiitm-^-t^^o m-^mmti^xn, w^i 

25 x.f^. [i5':/:/7^](Diffusionmixers [Tumble]) JCi^^^tt^S^S-a^i^ 

:^5fflV^S„ jei>S^^;^:C-C. ^M-a-^T'^^Lfc^. (Impact Mills) 

tb§i^#^-e»-r;5o ^# ^ =¥1^— >':7Vl/] (Diffusionmlxers 
[Tumble]) i: LTfis ^iiX-f*. ^5? (Tumble Blender). V:7V 

^^i?^—(V Blenders). iJ^^/l^r^"-^ (Double Cone), f^i^i?' ^'r/^— (Bin 
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13 

3 •^/l' (Hammer Conventional) i^fW^;^S^(fb;Jxac. 
5 2 0 0 w/w%O^H;0^ £>^tR $ § „ 

10 Xn. Wi^it^ [^V>^7P](Diffusionmixers [Tumble]) ^^^S^ijT^ 

5^ii^^^5^V^6j;tX^n ^^/T/^-T/T^^-^^— (Tumble Blender), 

V ^iJ!"— (V Blenders) , ^^zf/U=i^ (Double Cone) , yf:y^ l^y^'y — (Bin 
Tumble) ^2)S^tffctl. 5 o 

m^K^iJ^ U-Cf:±. :^7"Ty ^-^-^i/j^^/t^A, ^/v-^, ^fbtfi. ;^-7^ 

Mx.f^o. 3~3mft%<^f5H. 0^L<f*i!^o. 5~i. 5mA%(Dmmi^'>hm 

20 ±mu^m^nm. x^xmm ^mmt a „ 

nmmmt \^xn. m^i-^. ^ifij^^w^ (Tablet Press) K^m^n^nmm^ 

;$S^(f fenSo nmmi^t UTf*. M^{«5 0~2 O 0N<?3fEK;a>feigtR$tt 

-So 

25 ±|S^^JJe:?*> !^-'m^}ii:^\:^X-:7^/uM=i^T^i^i!^VXii^\\ 

< T--f •7' A (Perforated Coating System) -CrT^H^tl'^ 
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14 

/K iJ^^y-fey^^ iJ^'y-fey 7f?y3^5^v^>/y aw-;^^(^pj^ 

(8)^^: 

2 'mA%m%\z. Jfe S J; 5 l^ifr 5 o 

10 M5t>b-^'* 3 

15 »%. ^^L-< (i^2~8M%o|gH;a>6>31t/^$tLS<, 

( 2 ) 7Km4i^5^T-*§^^J*5 J; tJ«7Kil^tt^^^^^;!K®«^(^Pti : 
-hiB( 1 )T^S^^$ttfc7K^tti^^^^'^^j07K^i3:7Klt^'l4W^^^^^t!i: 

3 2 0 0 ma%<Disis. 0^ L < 6 ~^ 8 0 m&.%(om^t^hwsK^^ 

■So 

bT{i#iJ;^fis ^0. 5~5 Mm©^|S;eiS^if bttSo 
25 (3)W3{)^5:^^7K®Wi:)^r7i-='-/k:fo'J;tJ?^-^^Ji:(D?g'a'. j« : 

^T/i/^-^w^^— _hfB ( 2 ) ©X^T-pM 

^(^atJ^xmf*^ m^\^. ^5 o'Cid^feg o°c<D^ffl, 0^b<{*. ^eotj 
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15 

mM^mt i.Xn, m^its ^SibJl?^ (Fluid Bed Granulation). HI^j^ 

5 (Roto Granulation) \^^m^M^^mmi!)^m-fh^s * b < itmwjmmm 

(Fluid Bed Granulator). |lIlR^)^ltljS3t^^ (Roto Fluid Bed Granulator) 

$f * L< 2 5 O-^m 1 2 0 0mft%<^^HC»ft'CBa-^$ttSo 

10 m-^^^ij<^ifl-a^sf±. Tkmrnimmi^^i^M u ^ 5 ~ 3 o o mA%(Dmm. 
0^\^<i-±m3 o~i 5 omM%(Dmm^>hMn^th^o 

mi-^i^xnmr^o 

20 i: b T «s m ^ mW ^ — [ ^ (Dif f usionmixer s [Tumble] ) iZ^m 

^fh^m^m-A^mifbfl. Mcm^iaia. ^>^y''7—-:^\^:y^- (Tumble Blender). 
V-7'Vi^<5*'—(V Blenders). ^Wl^^—^' (Double Cone). If >'i5' >'>^^— (Bin 
Tumble) yO^^tf 

m^R^iJi: L-Cfi. ;^7"Ty ^/^^iJ'^'^ixii/i^. iJ^/i^^^'. m^tm. 

^m^R^iJcT^ia-^ifi, ^^|J^fi4^e:S-dv^T. Mx.{^0. 3~3m»%<^im 
(6)^T^: 
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16 

tl^WitX^Xlt, M^jyVx?. (Tablet Press) ^cl^^-^^nS^T^^Sr^^i-^ 
<{^^ a^5!:=i— 7^ ^^^v-;^ 7^ J>> (Perforated Coating System) ^e^^S^^^ 

15 MM^Mx.X'bJ^\^\ 

2 ^cfc § ct 5 i^fr 5 o 

20 Mit:;^fe4 

2 o°c;j)^b 9 o°c(Dmm-A^hmu^n. l< ^2 o°C/i)^ej 7 o°C(Z)t5is 

25 ^i~2 oaft%(DfEH, ^^L<f*^2~8M%o^ia;?i^e>SlR^tL:5o 

( 2 ) ^^m.^^^^m(Dmm : 

-bia ( 1) (Djinxmm^tifc7i<.m^m^'?''^^m^mp(s i.t^^^ hmtt^. 
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17 

b 1 8 O^P^miS. 0^ L< fi. ^4 0^-^>h 1 5 0^^1©ftlffl-??tT5o 
it^^iSa^ bXfi. MSbSat^Ki (Fluid Bed Granulation), Hlfejt^ 

(Roto Granulation) \zL^m^Mi&&.mm-A^mifhn. \^ < ntmmw^m 

5 (Fluid Bed Granulator). ^tbS^ltlJlat^^ (Roto Fluid Bed Granulator)^ 

200 0M»%Oigffl> 0* L< {i*^ 2 5 0~f^ 1 20 0M*%<7)|Sffl^^b 

m— l^«J<^E^*^LT{±. TKH^i^^^^^tci^U Mx.f^. ^5~30 

om*%<^isffl> L< fi^3 o~ 1 5 oaft%<7)^ffl;a5^{f fetL^o 

j^iS J; pt^iff 5o 
(4)?tK^IJ<7)ffi^ : 

20 ^ij^ia-a^uTiT^-t-Sa 

^#^=35^f— [i5'^>*'/^](Diffusionmixers [Tumble]) tC^^S^ttS^g-^ 
^;05^V^e5tl.5o ^:/y^^^—:7^W>'^^- (Tumble Blender). V^V 

>'i5''—(V Blenders), iJ^'^^Vl^^i — iX (Double Cone), If ViJ^ — (Bin 
25 Tumble) ^:dS^t-fbtt So 
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18 

nmmmti.x}-±. m^it, mmy (Tablet ?Tess)\z.^m'^ Mnmmm 

So 

< fi^ r--f ^^^'v-::^ 7^ (Perforated Coating System) "C^S^i^X 5 

7K y ir y y ir y ^^gE5^^;^-7^/K ^ y i-^'iJ'^^ y 3— /^#c> BiM 
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19 



1 





^*(mg) 




10 




50 




6 




1.2 












-^*(ing) 




67.2 




35 




17 




0. 8 



3 









120 




1.95 




0.6 




0.45 




mm 



10 7Km'\iM^'f-1^^m(D7i< V If ^/l/T/^^u ( 1 2 g ) ^^SMtK ( 2 2 8 g ) t^^^ 

(2)5t*^: 

15 ( 6 0 g ) ^|>|®J® ('^/U^-:fU iyiJ^>?:MP-01 l-- 5/ iJ' ^) tC^fctii^. 
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PCT/JPOl/07983 



n%mM : 7 CC 
5 JEM : 5 OmVh r 

J^-ri^-^S : 1 0 g/5> 

yX/I^ : 1. 2 mm 
;5<.7'1/— iEE;'j :1.0k g/cm^ 

10 (3)mMLt m-mm\\(Dm^ : 

( 1 3 6 g ) *5 J: -o^MtK y :x^7K*;*/^v' ^J>^(2 8 o g)^M^. ^^vrnM-^m 

(m#m#«fe)^^V^T. ?l^(4 0rpm, 5^)LfCo 5/)^ 

^/^(4Ny;*!7 5^n>')^fflV^T. ^-^(2 3 5 0 r p •^^37, l 6 7^ 
15 ^) bfco ^^ll-T^> m^R^JC»;^7^T y ^^•^i^'^'^.v-e?^ 6 . 4 g ^SB-a^b. M 

-^-(4 O r pm, 5^) LfCo 
(4)fi-^: 

-LIB ( 3 ) -vmM bfc^T^ffi^^^Cleanpress Correctl2HUK (m7i<MiWf) ^ffl 

20 (5)3— r-r>"i5^" : 

±5B(4)-eiiMbfc^^^W=r-i5'-HCT3 0N(:7n-r>^hail) ^fflV\ 

y^n^:^^hf^^=i-'r4 > ^^Mi^X &mA-^^ 3 m g ti^^a J; 5 IcTm^i'^X^ — 

25 FC^fj^ 

^^MS : 7 or 

JE» : 0. 6mVi> 

7^:/[lI$a^ : 1 5 r pm 

JE : 0. 1 5MP a 



wo 02/24166 



PCT/JPOl/07983 



21 

mm : 5 gy^ 

:ff>WM :11cm 

c.mnmm 

^WW^ : /V-^-r >W^^W. (diluted Mcllvaine buffer^ p H 4 . 

0) 

Y;vm^W : 5 0 r p m 
^i^^ : 9 0 0ml 

^4 



Fc^(iomg^)i m(Dmmmk mmm ■. %) 





0^ 


5^ 


10^ 


15^> 


305> 


45^9- 


1 


0 


71 


86 


92 


95 


97 


^5 

FC^Cl Omgl 






a^m* : 


%) 




05> 


5^ 


103> 


15^ 


30^ 


455> 


1 


0 


65 


83 


88 


94 


96 


FC^Cl Omgl 








%) 




0^ 


5^ 


105^ 


155)- 


305> 




1 


0 


73 


83 


86 


90 


92 



1 ( g/ml) ^iO^ Ufc„ 

(l)^«?Si!l^*#: 

^IK : ^f?-^ 5/ i^-r/l^^-Ti^MW?^ (diluted Mcllvaine buffer) 

pH:3.0^ 3.5^ 4.0^ 4.5^ 5.0 
: HPLC 

MM : 2 2~2 St: 
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7 



PH 


3.0 


4.0 


5.0 


mmmmifi gMi) 


>20 


8.2 


0.7 



10 mx-n. 1 5 ^-eo^Hti^:^^ 8 5 %£>^_h. ^ b < S2p ^ ts: 5»J(D^§tti^}:i 
0 m g ^) ^CoV^T'^mt^aSrfTV \ HifiM 1 1 0 m g M^IJ 2 fcf* 4 ^"t? 

15 (Dmumm^^i^^i-f^ 1 5 ^T'(Z)^tti^i^:j:b$g lt± 1 0 %&.[h^\^< s 

HJfeM 2 — 5 

A. 'fli-^i^ 1 (D-^S 2 Omg(OFC^(2 Omg^)(D^:^ 

20 (si)mML<omi:^ 

*8 





^S(mg) 








2 


3 


4 


5 




20 


20 


20 


20 




40 


39,4 


38.8 


37.6 




6 


6 


6 


6 




1.2 


1.8 


2.4 


3.6 
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9 













2 


3 


4 


5 


( a ) (Dm^ 


67.2 


67.2 


67.2 


67.2 




35 


35 


35 


35 




17 


17 


17 


17 




0.8 


0.8 


0.8 


0.8 



( c ) F C^(0^-^ 
gl 0 









mg) 










2 


3 


4 


5 


(b) (om^m 


120 


120 


120 


120 




1,95 


1. 95 


1. 95 


1.95 




0. 6 


0.6 


0.6 


0.6 




0.45 


0.45 


0.45 


0. 45 













-Lta^ 8 . * 9 *5 J: o^* 1 o (D^-)5\zjmi \ njfeM 1 - B \z:m ex. s^^. ^ 

(2 Omg^^^fCo 
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*1 1 



Fc^(20mg^)i m(Dmmn^ (Mmm : %) 





05> 


5^ 


10^ 


15^ 


30^ 


455> 


2 


0 


64 


75 


81 


90 


94 


3 


0 


61 


78 


86 


96 


98 


4 


0 


61 


76 


82 


89 


93 


5 


0 


59 


78 


84 


90 


92 



10 HJSM 6 ~ 1 0 

A. ^b-a-^ 1 <D^S 2 Omg<DFC^(2 Omg^)©^:;^ 



1 2 







am.Cm g 


) 












6 


7 


8 


9 


10 




20 


20 


20 




20 


20 




37.6 


37.6 


37.6 




37.6 


37.6 




6 


6 


6 




6 


6 




2.4 


2.4 


2.4 




2.4 


2.4 
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1 3 





^*(mg) 




6 


7 


8 


9 


10 


( a ) (Dm^ 


67,2 


67.2 




67.2 


67.2 


67. 2 




52 






35 


17 








52 




17 




17 












35 


35 




0.8 


0.8 




0.8 


0. 8 


0. 8 



(c) FC^O^^ 
*1 4 









) 










6 


7 


8 


9 


10 


(b) (Dm^ 


120 


120 


120 


120 


120 




1.95 


1. 95 


1. 95 


1.95 


1. 95 




0. 6 


0.6 


0. 6 


0.6 


0.6 




0.45 


0. 45 


0. 45 


0.45 


0.45 








mm 


mm 





5 B.mm:f^m 

(2 Omg^%#fCo 

c.mmmm 

10 ±|BFC^(2 Omg^)^^:oV^T^ffi^il -Ci:|ll^i^LT^ffit*;^^tTofCo 

■^(D'^^^m 1 5 lc:;^'f-o 
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mi 5 



FC^(20mg^)l m(Om\im^ (^ttJ^ : %) 





05> 


5^^ 


10^ 


15^^ 


30^^ 


45^ 


6 


0 


54 


77 


85 


91 


92 


7 


0 


29 


67 


84 


90 


93 


8 


0 


46 


75 


83 


88 


90 


9 


0 


64 


76 


80 


85 


89 


10 


0 


63 


75 


80 


84 


86 



mmM 1 1 ~ 1 4 

A. ftl-^i^ 1 2 O m g OF C^( 2 0 m g ^) <D^:fj 

10 ^16 





-^*(mg) 








11 


12 


13 


14 




20 


20 


20 


20 




37.6 


37.6 


37.6 


37.6 




6 


6 


6 


6 




2.4 


2.4 


2.4 ■ 


2.4 
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Ml 7 





^ft(mg) 




11 


12 


13 


14 


( a ) <Dm^ 


67.2 


67.2 


67.2 


67.2 




52 




35 


17 






52 


17 












35 




0,8 


0.8 


0.8 


0.8 



(c) Fc^cD^:;^ 

^18 





^ft (m g ) 














11 


12 


13 


14 


(h)(DmM 


120 


120 


120 


120 




1. 95 


1. 95 


1.95 


1. 95 




0.6 


0, 6 


0.6 


0.6 




0. 45 


0. 45 


0.45 


0. 45 








mm 





±mm 16, * 1 7 ^j:nm 1 8 (Dm:ij\cm\ mmm i - b tc^p ct. m^. 

J; TJ« F C ^^Hi^l^^ L. , -hlB^ 1 8 t^lfB^O^^^^i- S F C ^ 
(2 Omg^)^#fc:o 

_h|BF ( 2 0 m g ^CoV ^T^ii^ij 1 - C i: l^^id bT^^ffl^^^fTo 
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*1 9 



Fc^(20mg^)i m(Dmmum mmm : %) 





0^^ 


5^ 


105> 


15^^ 


30^^ 


45^ 


11 


0 


51 


76 


84 


91 


93 


12 


0 


41 


78 


86 


93 


96 


13 


0 


48 


74 


82 


89 


92 


14 


0 


54 


72 


78 


85 


88 



mmmi 5~i s 

A.i\:-^mi<D^M2 0ing<DFC^(2 Omg^)<7)^^ 



^2 0 













15 


16 


17 


18 




20 


20 


20 


20 




37.6 


37.6 


37.6 


37.6 




6 


6 


6 


6 




2.4 


2.4 


2. 4 


2.4 
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M2 1 





■^A (m g ) 




15 


16 


17 


18 


( a ) (om^ 


67.2 


67.2 


67.2 


67.2 




52 


35 


17 


35 






17 


35 












17 




0.8 


0.8 


0.8 


0.8 



R2 2 













15 


16 


17 


18 




120 


120 


120 


120 




1. 95 


1. 95 


1. 95 


1. 95 




0.6 


0.6 


0.6 


0.6 




0.45 


0.45 


0.45 


0. 45 






»m 







±mm 2 0, ^21 ^xum 2 2 <Dm:J7i^m\ mmm 1 - b i^m ct, mn. 

-hIBF ( 2 0 m g ^) ^-oV^T|IM#!i l~Ct mMi^ LTi^m^l^^fTofCo 
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«2 3 



Fc^(20mg^)i m(Dmmm^ (W-m^ %) 





0^ 


5^ 


10^^ 


15:0 


30^ 


45^ 


15 


0 


53 


75 


84 


92 


94 


16 


0 


45 


74 


81 


89 


92 


17 


0 


40 


72 


80 


88 


91 


18 


0 


58 


76 


83 


92 


94 



IlliM 1 9 

A. -fb-^i^ 1 2 0ingOFC^(2 Omg^)(D^^ 

10 ^2 4 





-a-Mdng) 








19 




20 


D— ^^'^ yp- 


94 




8 




5 



m2 5 





^»(mg) 








19 


( a ) 


127 




31 




2 
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( c) F c^o^::^ 










^»(mg) 








19 




160 




1. 95 




0.6 




0.45 







-hlB*2 4, *2 5*3j:t>^^2 6(D:^>b"t3:t*§V\ ^JfeM 1 - B (;^2pCT^ 
(2 Omg^)§r#f^o 

-LIBF ( 2 0 m g ^^:ov^TIIW 1 - C i: l^^i:: bT^^ffii*;^^tTo;fc„ 
S2 7 

F c^( 2 0 m g ^) 1 mom^^m. iwm^ %) 





0^ 


105^ 


155> 


305> 


45^}- 


19 


0 


89 


92 


95 


97 



:T^b. *fc^ttb(Dl 5 5>W^tb^{*. BUlBUmMK^l Omg^2^<7)^tl. 

IliiM 2 0 — 23 

A. {fc-a-^ 1(^-^*4 0mgC»FC^(4 Oing^)(^^:;^ 
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M2 8 









m g) 










20 


21 


22 


23 




40 


40 


40 


40 




188 


188 


132 


132 








56 


56 




16 


16 


12 


12 




8 


12 


8 


8 



S2 9 









mg) 










20 


21 


22 


23 


( a ) (Dm^L 


252 


256 


248 


248 




80 


60 


150 












150 




4 


4 


2 


2 


(c) Fc^o^:;^ 










ms 0 
















mg) 










20 


21 


22 


23 




336 


320 


400 


400 




2.6 


2. 6 








0.8 


0.8 








0.6 


0.6 








mm 


«^ 
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b < F cm^m^mm . _hiB^ 2 9 *3 j; tj« 3 o i^he^o^^^ 
1 ) \z-D\^xmMm i-ct mm\^ i^xmHm^^notz-o ^(o^^^m 31^ 

^3 1 





0^ 


10^ 


15^ 


30:^^ 


45^ 


20 


0 


82 


90 


94 


96 


21 


0 


83 


92 


97 


97 


22 


0 


85 


94 


97 


98 


23 


0 


83 


86 


87 


87 



j£^jiitt^:^u *fc^ttb<Di si^-ecD^m^f*. mmmmmi(Di om 

^MM 2 4 ~ 2 7 

A. ih^m 1 0-^»4 0 m g (DU^i4: 0 m g ^) (D^:;^ 
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3 2 













24 


25 


26 


27 




40 


40 


40 


40 




132 


255 


188 


325 




56 


70 








12 


20 


12.5 


20 




8 


12 


7.5 


12 




2 


3 


2 


3 



5 mm 2 5. 2 6. 2 7 (Dm.^m'h&rf(D:fym^m cxff ofc„ 

( 2 2 8 g ) :LtL^1^^mt LfCo 

(2) 5g5BZ: 

10 -fti^i^ 1 (6 0 g) t:^mmm^m<DD-'^:^^ /K i 9 s g) ^;»J 
(^^r3>?.;^;/V;?« n— ;^-^M; 8 g). 3— ^( 8 4 g)^g^S!jJ15t 

15 m^um : 7 cc 

JEfi : 5 Om^/h r 

: 1 0 

:^-:fU^/X/]^: 1. 2mm 

JEE;'3 : O. 1 5MP a/cm^ 

20 :;ff W4g : 

(3) @fl^ 
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_hiB ( 2 ) xmtimm^mnm(D:^y' r v i^rn^ a 3 g mm^m ct 

(4)*TI^: 

JilB ( 3 ) T^mM L^tcfT^mm^^Cleanpress Correct 12HUK mTkM^Wf) 
^3 3 

( 4 0 m g ^) 1 m(Dm\i!inm. ■. %) 





0^ 


10^ 


15^ 


30^ 


45^ 


24 


0 


74 


87 


91 


98 


25 


0 


90 


98 


99 


100 


26 


0 


87 


95 


97 


98 


27 


0 


84 


94 


97 


98 



JilEHJSM 2 4-27 (omUcD^ b \z.^ W&-(r>^-^i6X.tm'^n^-^U^x 4 

^JS^i 2 8 

A.'fb'a'ifell<^)-^*4 Oing<D03|S, :^*3 j;t>*F C^(4 0mg^)O^^ 
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4 






-^fi(mg) 








28 




40 




188 




16 




1 A 
iU 






^3 5 






-^ft (m g ) 








28 


( a ) (DlH^gi 


254 




62 


^:rTy i/^^tx -^^/!7^ 


4 


(c) FC^<D^:;^ 




*3 6 






-dicing) 








28 




320 




2.6 




0.8 




0,6 







10 ( 5 7 0 g ) KmmWi r i: Ufco 

(2)5g5K£: 
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5 

I^^M^ : 6 0°C 
ja* : 5 Om^/h r 
^^T-V— : 1 0 g/^ 
^'.'T'l/— yX/l^ : 1. 2 mm 
10 U—f±tl : 0. 12MP ay cra^ 

:ff>WM. : 

JblB(2)-ei^mUfc5g3i&/^7 2 3. 9 gjC^-^^J^ bTC»?LJ^(l 7 6.7 

g)ttx.. /^Mva^g^a(^#afb^m)^^V^■r. M#(4 O r pm. 1 5 
15 4»bfCo y^^yy^;V{7^ytlV^^niy)^m\^X. ^-^-(2 3 5 0 

^i/li^Al 1. 4 g (#»j3:J;!9ttjA^MjE)^iB-^U ^l^(4 0rpm, 5^) 

(4) M: 

20 JtiB ( 3 ) -QmM: bfcjT^^ffiffiJKE^Cleanpress Correct 12HUK (MT^M-Wm) 

(5) =r— ^^r^iJ^' : 

JifB(4)-T:t^Mb7t^^^^^-l'=i — HCT 3 0 N (:7a-(' ^fflV\ 
25 ct t>';^ ^^<^n^t>^fi:^^'-'r^l^^m\z. X&mm^ 4mgl3:/^6J:5t^T 

IB^#-e=i-7^ ^'^^mx c ) F c^^#fc„ 

: 8 0°C 
M.* : 0. 6mV5^ 
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^-^^-lElte^ : 2 5 r pm 
y^y"U^m : 0. 1 5MP a 

mm : 5 

:11cm 

*3 7 





10^ 


15^ 


30^ 


45^ 


28 


81 


90 


94 


96 



i:mm 1 

A. F ( 2 0 m g ^) (Z)$^5t 

^P$^U oV^^^7^/^A3— 7^^>i^"^JfeU FC^(2 Omg^)^M3tbfci, 
*3 8 







'fli'^^1 


20 




70.0 




22.0 




6 




1. 2 




0.8 
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^3 9 






-^4(mg) 




120 




1. 95 




0.6 




0. 45 




mm 



mmmi-ctmmi^i^x, ±.mmmi<DFcm2 omg^)tc:ov^T^m 

*4 0 



FCig(20mgl©l iE(D|^tt5f*:a C^m* : %) 





05> 


5^ 


10^ 


15^ 


30^ 


45^ 


1 


0 


35 


56 


68 


71 


86 



0 m g ^) r^n. mmm-t 1 5 e s %(;::i-^^-f . 3 0 7 i%t^< . 

2^^P>^(D5^iiM2~l 90FC^(2 Omg^)fclt-<T^iW#f•±^U<^'oTV^ 
^Ol bi^X(Dm^m-i. mMmi<Dl 0mg^2^<Dl 5^T*(D^W 

imm 2 

tbWJ 2 T'f*. tb^#-!l 1 t mWi^. '^^(Onmxmit Ufc F c 2 O m g ^) 

A. FC^(2 Omg^)<DM3t 

T^^^iJ^'^iiU FC^(2 Oing^)^^3tUfc. 
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( a ; ^^mLfoyiiiyj 




*4 1 






•^4 (m g ) 




20 




70.0 




23.2 




0.8 



4 2 





-^fi(mg) 


( a ) (Dlt^ 


120 




1.95 




0.6 




0. 45 







•mm \-oh wmc ^.xj^iwimm 2<DFc^(20mg^) jciov^t^w^ 

^4 3 



FCii 


K2 Omg 


m 1 ^o^ffi^^ 




(Sffl^ : 


%) 




0^ 


5^ 


10^ 


15^ 


30^ 


455> 


2 


0 


42 


57 


63 


70 


75 



0 m g ^) -e(*. 1 5 6 3 % ^^li-^-f . 3 0 ^^T? 7 0 % {g < ^ 

2~19(Z)FC^(20mg^) l^i:b-^T:^ilf'|4fi^ U < ^^o TV^ 
6 -^(D 1 5 5>t?0^|iJ^fi. HiSM 1010ing^2 m.(D 1 5 

tbfi#il 3 

ifc»j3-X?«. t^^O^^-eMatL;rcFC^(4 Omg^)^:^^^*^^^!-;^^^ 
A. FC^(4 Omg^)(Dp^ 
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Xn^^mmi^. oV^T?:7^/kAa— T^^^^iJ^SriiU FC^(4 0mg^)%^ 



4 4 





-^ft (m g ) 




40 




77.0 




12 




4,8 




0.9 



(b) Fc^c;^^;^ 



4 5 









134.7 




1. 95 




0.6 




0. 45 







MMm l-Ct mmi^ LT±lBtb$^M 3(DFC^(40mg^) tCoV^T^ffll*; 
*4 6 



F ci^ ( 4 0 m g^u m(Dm\i\mk (M\^^ %) 





0^ 


5^ 


105^ 


155^ 


305> 


45^ 


3 


0 


26 


53 


74 


84 


88 



O m g ^) -efi. ^ffi^f* 1 5 7 4 % (z:-r#^-f . 3 0 ^"X? t> 8 4 %T\ ;^ 
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Ki,±(D *5 19 . ^Mumi^ bfc^s o xmm vramm 1 ~ 3 (j^^jtj*. v 
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m <D m m 

m\ t ^~mmm(Dm-^!^\m^ h^^m bT# t . m-mm 
1 1 . mmii^^Mj-tm a mM7!)mM<DMmxh ^ . m^m i o ib^cd^ p m 

1 2. TKH^'l^o^i^, 3»r/i-=i-/i-*5J:TJ«l|-W^J;dS7K^'|4l^5>^^-a'^J 
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